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TI ~Layer three switching in ATM networks - sets direct connection between 

■ terminals of IP sub- networks, using virtual channel to enable 

t- i-=»n «5Tni ssion of data at high speed 

J^?ol87 8? NOVELTY - When a hop-by-hop connection (4) is established 
' between two edge switches (2) interfaced to IP sub-networks (5) via a 
rou?e server (1), the router server collects routing information on 
^!ver tSHnd forwards to all edge switches. The edge switch sets up a 
il^ect connection using a short cut virtual channel (6) between the 
switches to transmit packet data at high speed. 

- USE - For use in ATM networks. ^ . ■, * 
ADVANTAGE - It is possible to transmit data between terminals of 

' S?^?irint networks'^directly at high speed without performance hop by hop 
transmission. DESCRIPTION OF DRAWING (S) - The figure shows the diagram 
o"?jriS network. (D Route server; (2) Edge switch; (5) IP Sub- 
network; (6)' Short cut VC connection. 
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TT - LAYER 3 SWITCHING USING SERVER ^ i to 

II PROBLEM TO BE SOLVED: To utilize effectively an Internet protocol IP sub- 

ne? by sending an IP packet at a high speed through a short-cut VC in an 
asynchronous transfer mode ATM-LAN and setting up the short-cut VC 
i^ediately without conducting hop by hop routing processing on the 
o^u^ience of the packet so as to improve the affinity with an existing 

5™UT?ON''Troute server 1, an edge switch 2, an ATM switch 3 sets up 
and holds a connection 4 and each device informs network information 
Snown by itself to a route server 1 through the connection, the router 
ser^^r 1 generates an address information database for the entire 
network from the information and informs it to all edge ^-^^<=h-%2 /he 
edae Switch 2 sets a connection 6 such as a switched virtual circuit SVC 
to ?he destination edge switch 2 based on the information and transfer a 
pacSt at a Sigh speed by a means 7. The processing such as acquisition 

address information, notice of address information and setting of 
connection is realized by a protocol of an ATM forum base. 
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(54) [^ggo^SS?] -tJ— /^&fflVifcW-¥3X'f y^^^i' 
(57) [^^] 

CPS] ATM-LAN^;li3V^-CI P>^•^^••/ h$:i^3- 
^t/vT i: # Hop by Hopc7);W— T- -f y^^i:"€iyf. 

m^^m J\^h-*r--'-^l t:r.^yi^:;t.-( •y^2. AT 
-i? b-^-^"^'t=ii*n^ h-9-->'<(±±iEtff 

T SVCIpt03^-^i^3 i^SriSSL ( 6 ) . ^-^ir yh^ 
mmmm-th^B (7) arto, ClfLii>c75Tb'UXffitff 

i:coj!QS^ ATM y:f—^J^'<—:^cr>yu h 
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r 11*311 ] ATM (Asynchronous Transfer Mod 

y^^m^'yh^~^T]^Ux^:m^^~tLX. 
3~h:^'yhVC (Virtual Channel) ^m^L 

^-yhv~~^m^^x'mmA^-^mmzT-:$'i^i;i,- 

t^STrntLfz. CtS-!^i:t-SATM^..yhy-^ 
im^m2] ATM:t-y H'7-^(*jtc;p_ 
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^ OH-JieX .y ^--^ ^ .y ^Jc^t LT . ^g^fe-lfr .y h 

W=ifM^fig;5:x.y>'-x^.yf-.cogiS:^AT 

ieX.yi/^.f >^^{-^|gL^ BUieX-yv-'X^f .yf-;{^ ^ 

-y ^ ^-^ftfgSr^m-^ ^ t fC J: 0 f#^:fL;-ATM 
Tl^Uxirm^^-tLX^^Lfz^^. Bijfex.y~.'x 

i: -r ^ ATM^. .y h V-:? C7)iiff 

CiS*3S3] ATM^-y NV-:?f*itc;t^-hH;-_/s-5.^ 

H-Jiex-yS^-x^- -y^{i, miiStt$g^Stc555t^x-y i^'X 
COOO 1] 



l^mcr>W.-ti>mi^m: *%HJ{±, I P ( internet 
Protocol ) J-<-T-y hiei^SrATM;t- y 
T^T3J$$fJfcB3L. ^-y hV-^'rtTVU-^j^^Tjj- 

O'tHop by Hop (4^-yr • VN'-f -^jT-xT) {c:J;§y>f^ 

C0002] 

C0003]:fciK(l) (^ 5£e, «i 
10 }f BSai. ft^fg SSE95-201. IN95- 
145 (1 996-03). ^■^,\.:;^^ y^ji,-^^^ 

2|cr7>-ferhi:V^^P-i^3>'£/-^>;:t-j 199 
6^3^), 

CO 0 04] IP^N-^ryhf-ATM^-y 
[0005] 

•Classical IP^rxVP^Tag Switching, 
• MPOA. 
20 -IP Switch. 

• Cell Switch Router. 

[00 0 6] [1] Classical (^^i/P&yP) I P^r^ 
fl-tTag Switching {Sfyyt^^ y^^^) cryi^'^ . ^ 

I p-vy:^^ y h^xmm^rndm^. miiz^i-x 
xx'hh. 

[0007] [2] MPOAO^fS^: ;T-y hV-^f*i 
(C. MPC (Multiprotocol Client ; v;l-f-7-n h 3 
/t-^^^r^N) . MPS (Multiprotocol Server- 
30 v/U^rohn/PHf-yN') ^^o (ia3#Hg) . -<7)^ 
S^fi. LANE (LAN Emulation, LANxS^l/ 
— i^aV. fflLLANfiLocal Area Network) 
NHRP (Next Hop Resolution Protocol ; x 
^^^•yyuY)V~i.3yynha,v) <r>im^m\^h, 

n-<r>ip^r:^^-yV^X'mm^'iToi^t,zi±. lan 
Eyuh-=i,\.:^muxmmi:no . i p^y'^^-y 
^rB^T'a^t$■^T3^^c. Mpcji. /i^-^co® 

&S-rS. ^comz. iMfl7ci:iMft^i;i7)MPCra-C-l: 

40 ^000S]ia3fcfcUT. MPSl*^^,MPS2-sffl 
^SSr^T^=5^^>. MPC{±MP S 1 t MP S 2 hc^-eix-f 
ix^c**LTi-3-h^.y hVCC^?!^. ^co:yt®T' 

t, zcot^. ^-<^^MzMLxmmi<zmmtmhix 

^HRP-ruhai^tmi^L. MPCKiMP 
S2{C^L>-3-h7>.y hVCJ5«.i.. Z<7i^mX'l.± 
MPSlj:MPS2i: ittgilffiT'^ Ac^, -y h ^ 

[0009] [3] IP Switch (I PX^-yf-)co 
50 : ^-.-y I P Switch Gateisay ( I P 
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( r I pswj ) ^rto (ll4#Bg) y— 
jr-^ ( GW) ii. ±tC I P Switch ffi<0*|5S$rfi=3 , 

anvhn— 7^5 (CTL) ATM-t;UOX-f -/^ 
V^$:^Tax-f -yf-as (SW) fc. A><?>fii^$ix^. G 
mi. Dt-OI P SWi:SS!$ix. ?iifccOK{l^LANlc 
Jg-f^. I P SW{i1tS:<0GW, I PSWi:g?iB!$iX 
S)-S> I P SWt%^\<D I PSW tcomzSih I P-^fT' 

dn-fo 2-?o/-Ko;^<^^to. Gwfc I p 10 
SW<7)^ix-eiX(7).-K-h<4 1 PT H^:^S-to. 

[ 0 0 1 0 1 134 tcs^-ri 3 tc. BSif-f s#T>'^M 

(CTL) iiVU—i'<Dmt^L. Hop by Hopt'jlffiSr 

I,. I PSWc7)±c£, TSS[O3K*-t=irffl«0VCA?-C't§ 20 
I PSW{iSWtcJ;oTClfL4>$rii:JlfS.J^. "T^ri^ 
ii^lS8F*I^cCTL$r:rt•ftt=S:<'^J:^^^■f■|). C^O^ 

•y h5rSSl::Ki*T-#S. 

[00113 [4 ] Cell Switch Router (-fe;^^-^ 
cTj^SS: ^-y h"?— ^'F^t=:Cell Switch 
Router (-feyUX-f -y^Jl—^. rcSRj tV^d) 5: 

CSRJi, ±l,Zl PJ-<ir-/ hcoy :ir'7-'f ^ y:?^ 
$r^f orjyhn-^^ (CTL) i:. ATM-fe/WOX-f 
•y^yyt:'fro:^^ ( SW) fc-C«B£$tT.?.. C 30 

SR{±*/c, CSRJH<75ll^tfir-5. 
[0 0 12] Cell Switch RoutercOS^tsfl&f^fS. I 
P Switchi: J:<<Pa-CV^^. img-r^#T>'N'-f xHti* 
<b*^ti«t>vc*«?S/oixTi3D. CTL**;i'-^'<7)<fcatc: 
Hopby Hop (*-y7*- • ^vT*) T'51fl5rffd. 

mS§l^tcCTL^^?EL'5:v%idt-ra. ClO^m'ti 
iStclKi^T'^ I) . IP Switchi::^^ <S^-^jS{i:> ffl 40 
[00 13] 

[?&BS*^'Pi^LJ: ^i:-r^SM] LA^t^A^''^, ±IBU 

[00 14] ( 1 ) mi«0railj^.«±> Classical IP 
^:x/Ui:Tag Switching^^ioV^T . S=Sr^ I P-^y^- 

[0015] ^(Dm^li. I P-9-7'^--:' hStC^U-^'*^' 



^^S5|S^^f o^fcA*, ^N*^-y hfEi*0;l<hyP^-y^'i;^ 

[00 16] (2) m20^gl^{i, MPOA^C^3V^ 
■C. -ett^iXi^i^^f-r.SMPC-MPSS, MPS-M 
P SfSiX-=i >■ 3 yi3^§.^imi^t:>X'^\-^t . end t 
o end (aZ-^H • -y— ■ X>'H) •C3:t->^>'3 i'SrSS-S 

[0017] I P SwitchtcfcWT . ^tl^ix 

(7)B^-r-g)GW- I PSW^, IPSW-IPSW^-C 
^m<OVCi]^&^tlXi}^(>X^^'^b. end to end (X 
yh' • -y— • x>'K) x-=t^-^>'Byi^^^tii^X'^ 

COO 18] i3imc. csRtc±3v^-c. -eix-eix<oB?s 

■f-2> C S R- C S Rra-C#fflc7)V C A^^ix-C*»'^>T'^ 
end to end (XVb' ■ y— ■ X^H ) Tn^t-^' 
i^By^^^Zki}-X^^j:\'K t^^'yZkX'h^. 
[0019] ±iS^raSc7)S*{i. MPS. IP SW, 
C S R^i^ix-Pfx b miS^-t^ y-}rty"ah 3;U<?)^ 0 
IX0§r^T=S:-5;t@:t, end to end (X>'h' • -y— • X 
yl<)<50::i^-^'5^3 VA^'-Ct fzibXh h . 
[0 0 2 0] (3) m3tfOraii^{i. IP Switch. C 
SRlCt5V%T. ATM:7:J— ^ACOTTO— ^i::^<^ 

[0021] -e^OSiJi. -?-iT.-Fm4SOTo h=i;uSr 

[0 0 2 2] (4 ) m4c7)^S^{i. IP Switch, C 
SRtctiV^T. I Ph'^-f i^SrilSfctcj^o, fcv^dCi: 

[0023] I P S W. C S Rc7)«-:K— h 

I P7-t3h3;W&^^i-^Olc:. IPT^'VX^^fi^ 

^b^^fisbx^h. 

[0024] ( 5 ) lg 5c7)^li*{i. I P Switch, C 
SR^C^5V^T, ATMX'f -y f-:^TlC;U— X -f >'^:7*a 

i?-^, ATM^-y hy-^'S-, IPSW^CSR-C^^ 

[0 0 2 5 ] -e-coSi(±, I PSW, CSRA^;U— r-f 

[0 026] (6) ^6c0^li^J±, MPOAfcfcV> 
•C , W-z \ZJ ty -y h if^^ L J^cBf M P S CDS&Sc^ftisr*^' 

[0027] '^mz. I P SwitchlC*3V^-C . Wz^iZ)''^ 
y -y h*^'%:feL7t:B# I P SW<7D}iaSOfi?fff*^^ti'^'5>. 

[0 028] p]«CC SR^ci3V%T, Wz\Z)-<'r-y\-^'^ 
?fciL/:;B#csRoi!ailiom?^*^':t-tM-r'5>. i;''^^-^ 

[0029] ^iz^'^mTmMt. ^fz^z/^-y-y 
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10030] {l)m7<^W\m}W.i. MPOA. IP 
Switch, CSR^Cii^,^-C, ;T..y hv-^^^^.--^^^ 

C 0 0 3 1 ] -e^OSSfi, :^ .y h v-^^^^i^^ ^ ^ 
St::oii, MPS. IPSW. CSRc7)i,r>T]^\^xm 

[0032] .L/c*JoT. *%BJ{i, ±Wmj^^z&?i. 

7t:afi:^5^^gefc-rs ; t 5 . 

C 0 0 3 3 ] tf^:^^m<Dm<7)Smi. x> K . y- . 
^>-K (end to end) iO::?^-:^i'3 >-$-pB#tc5fix^ j; 

[0034] '^(CSiJcOSe^JJi. «y h 7-^ 
?>ZtiZ$)^. 

[ 0 0 3 5 ] -e LT , /^{c;?iJ<;5S6<j{± T K 
[00 36] 

2^%Hg{i, ATM (Asynchronous Transfer Mod 

ATM^..y NV-^tcg^^^ix-cv^S^a (IJIT rxi 

$S$r, X-yj^'X^ -yf-, ATM;^W •y^<7)^^ATM7' 
K l^x i: i: t L . § ^> <,ZmWiJV- h^~j^t<. f# 

^^^^-tLT, SSt7t:^--y ^•7-^tffg7■'-:?<- 
^$:#.^t- ^ C i 0^#^>^^^ ATMT K 1/^^ rai^^ 
^i^-ti-7n(=(n]^L, -g-oJS^, irriex-y->-x^.yf-*^x 

■yi/X^ .yf-fyi(C^3-h7:7.y hVC (Virtual Chan 
C0037] 

. c ^^Rcrtmmmm ] ^^mcommcommiz-o i ^T 

itK<Dmmizi3 \,^x. JU-h -^-J N\ a: .y i^'X .y f- A 



TM;?.^ .y -^-TtS^^S . /I^- .y s/x-f -y 

^U-M?-- y>Ci:ATM;^^.y^{i^^^-^SVC 
(Switched Virtual Channel ) gfg^ix^ i^,^ 

^■r^ctT-, I p^r:^^-v vrnzATum^n 

;c5SVC$:!i^j:^{cLJtt OX'li 0 . ^^hjo^^ .y 
10 1 0 0 3 8 ] J: *^Bg{i^ ^^ip^ Li^H 

(RS) 1, X.yyx^.y^ (ES) 2. ATMX^.y 

^(SW) 3;{^\ Sg«O±*,±A.-0ii:m;{,./^. Unicast 

(Unicast SVC=?;t.^>'3>) A^%,%. X>y>;x 
■<-y^{i±ien;r^^£/3y§.iat^-^^ S#OATMrK 

^^mimx.. ;P-Mf-yU{i^ X.yi.'X-r-yf-;6^^, 

20 JRm X^fzkSmWi- ^> , S'M^|g:5: 1- -V 3 -y h 
"7-^ 5t^i-r^#gaOATMTK^Xc7)M^l^^ 

x-yi^'x^ -^^2^x}<zn\^x^<mmkm!mt 
^^^'kmx.x\^h . 

[003 9] X.y>''X^-y^2{i, m^^mZ 

J: fJff^jix/cT— r;U2-#sgL, 5g5fe^-y ^'7-^?TH 
^^*^^>^^t-^# ATMt K i^y^-k^^m-h^n.):. 

%t:>tX.fiKTUTY\y:X-k^^fz^W.zn\^XSVC 
(Switched Virtual Circuit) ^On^t-^i^g 

(^3-N7:?-y NSVCr7^.^i^3>) 5 

[0 04 0] ^it^iOTHVxffi^goKff, TH 



[0041 ] *%Bj(;i3»,^T{i, hs^-yx' 1 ^ 
>yi/X^.y^2. ATMx^f .y^3t*^ ^aoi:*,^ 
:*^0ilf^;6^/i>Unicastr7^.^i.3>^igi.L^ ^^^^ 

[ 0 0 4 2 ] ^ 7t:x .y i-'x ^ -y ^ 2 n ^ 3 > 
SriffltT, S^^OATMrKUXtg^^JIt-Cirtga 

[ 0 0 4 3 ] yU- h-^-J-\ 1 V i^'X^ ^-^-2 A><bJR 
50 -^i:^*-r-^#^gcOATMrKUX<7)|?g<l^^i:y5 
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■si^fri>t^^^. !|Sill5feA«lSI-c7)yN-^r.^h$r[5]-VC 
[0 0 44] i-yi^'X'f y^2±Xi<znirXmm:W 

[00451 ^biXT^vlATMr Hl'A^rito^t^MlC*^ 

[00 461 ^LT. ^$ix/i3^^i7>-3y£'JltT 

[0 0 4 71 iiHo<7)Th'W^tffg<^IX^f. Tb'VXit 
|gc7)iM*n. ri;t^^i^3>'«0^^'5:i:'^5iiSSr, ATM7 

[00481 

[HJgfiRj] :$:%BH(^-^fi?iJl30V^-r, 121 

>(7);l,_].-i^_;'^l{ilOC7)ATM LANf^tClo:^ 
\.^)-—j-sUt^ Well Known ( '!7x;l'>"^>') ATMT 

h=i;US:fflV^TV>^ATMX-f -yf-S L S VC^^ 

[00*491 x-yi^';^^ •y^2{±, e#?:®bTl:}f. 
at/^iffi^Jt^fJ^t'S^l^-^ '^3^f7';t-y b'7-i5' COT 
H^Xffi#$r^^L. c:o+S$g$r;W-h-*^-^"^'lt-$S^ 

[0 0 5 01 C^X'. THl'Xffi^gfcfi:, CFlJ;t(f Exter 
nal Reachable (X^^^-ihU • U -f-^T'/W : ^hS? 

Th'l^X ( I P Address) . ATMTKl/ 

[00 5 1 1 h-f— >'<li3:, ^^<50X y -/f- 
2. ATMX^f ■y^3A^'^5'lS"5Itt^^a^'Orh'l/X 
5r^i:J^, ATMrb'U:^i:X^X;?'— ^'J • U-f-v 

^iMfi^i). ^<7)fg^tX"/i^-X-f •y^2A-'iL*>±A^'o 



[00521 fff^rCC^'N*^ y hA^^^LTt i: § . X -y v-'X 
'f-y^2(±, »SIL^cMfl5x-r;USrSt. ATM^$: 

-yf- 2 SC, ;U-h^f->'<l i:3ift^figt:-S>^ 
/itf5. ;U-h-^-M'lir)itox-7';Ut:StC. SVCS: 

[00531 rYv:^'m.<^m^. THvxffi#g<7)a 

10 rJ^^^^i^s^'c^iS^'SrircoSaSti. RIP (Routi 
ng Information Protocol) , OSPF (Open S 
hortest Path First) . AT M<73->i/-^y >';^ra 

[00541 

[00551 2)s:f&BB<7)|g l<7)^^{i. b 
H'Ct. Hop by Hop (*-yr • • * y7*^i--SC: 
i; ^ L . SIS'' y b fS^A^'^r o CI ifX' t ftiSilft 

[00561 -ecOS*{i. 2js:%HfltCi3V^•C{±. ^ttm 
<75X y>'';^.'f -y-f-ti:, ;u-b^f->'>'A':'b51*a$ixS-7 — 
y;PS:«l;<8lc?)x-y =JX^ -yf-tcMLTiffif VC5:3i^ 

[ 0 0 5 7 1 i/i. :!icf&HBc7)^2<755&m{i- «ffc=5:>'N°^^ 
•y b 7&«fl^ LT t ISSS^r n b 3 ^WX-^ 0 IX D S:-r ^ 
fc^LtC. EPMtCend to end (xy b' • V— ■ x:^ 

[0 0 5 81 ^(OmMi. 2ts:%BHtt3V^T, #X-yS^'X 
30 -y^ii. ^ibU»<7)^- y b v-^®OS'M^tg=5:r b 
(Reachable Address) 5r^^L. ^^>y b"?— ^ 
^^:^_-S;^_X$:;^-b^f-^^'t'fB^t, /U-b-^"- 
yN'(i:C:tT.2rSlc. T b^xS;yiffl«0:t-y b V-i?ffi?8-r 

[00591 :^Wn(r>m3<^nmi. fgt^ATM 

[0 060 1 -eoSiifi. 2^s:%B^^^fcV^T. ;U-b-9-- 
X .y y ^A<=fT a r b' Xffl f8<73lX#. T b 

h. 

( 0 0 6 1 1 $ '^l::, im^^(r>W,A<^%^\i. I P b^ 

[00621 -^-iOaiii, *f&afi^:lfcV^•C(i, ATM^T^ 

I PHf y--T^ y ^{i£^^'V^/^i6T'$>^. 
[0063 1 -c-tT, :*:f&0flO^5O$;j^{i. ATMX 

50 [0 0 64 1 ^(rm.^\i. *l6Hflcc^3v^-c^±, atm^^ 



9 

t 0 0 6 5 ] i/i, :^^B^<r)m6<r>^mi. mfc^j:^^-y 
^< . immX 0 ii!'-^V%3{!igT'end to end (X>H 

C 0 0 6 6 1 -eoa^ii. :*:^HJ{Cfc-Vv-c{i. /U-^h-tf 

C 0 0 6 7 ] ^ LT, *^HJc7)^70S&m{i, 

[0068] ^cT^mmi. 3{=%HBci5V^T{±. 71^ 
-^N'JilOOATM LANT-10?,a{fJ:<. ^^c. 

[01 3 

5 



^ ^ ^ #§3^ H-6878Ck 

1 0 

^..y h'7-^^«c(r)^-y ^'7-:7if|g^/^-^-t;-_y>f^^ 
[^60@f#;5:iJiHg] 

[01 ] :*:^Hgir)^5ficO?^.^tr)i^X7^A*g^O-flrlJ$:^ 

[02] Classical I P^r/l^, Tag SwitchingCOfil 
^^7r:-tmX'hi>. 

ms ] M p oA<Dm^^7^-tmx'f>?, , 

10 [04 3 IP Switchcr):K^$-^-^0-eiiS. 
[l^^cOiiHJ] 

1 hif-— 

2 X yyj:^>f .yf- 

3 ATM:^-f .y^ 

4 Unicast S VC r?^-:5' 3 v 

5 I Pl^y:t-y h"?— ^ 

7 ^N-ir.y ^c7)f5i^ 

[02] 

lPit:r^t,h ipi^-:r*,K ipit^*-»h 
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